Evolution of the stone heart after prolonged cardiac arrest.
We hypothesized that progressive impairment in diastolic function during cardiopulmonary resuscitation (CPR) precedes evolution of the "stone heart" after failure of CPR. We therefore measured sequential changes in left ventricular (LV) volumes and free-wall thickness of the heart during CPR in an experimental model. Prospective, observational animal study. Medical research laboratory in an university-affiliated research and educational institute. Domestic pigs. Ventricular fibrillation (VF) was induced in 40 anesthetized male domestic pigs weighing between 38 kg and 43 kg. After 4 min, 7 min, or 10 min of untreated VF, electrical defibrillation was attempted. Failing to reverse VF in each instance, precordial compression at a rate of 80/min was begun coincident with mechanical ventilation. Coronary perfusion pressures (CPPs) were computed from the differences in time-coincident diastolic aortic and right atrial pressures. Left ventricular (LV) systolic and diastolic ventricular volumes and thickness of the LV free wall were estimated with transesophageal echocardiography. The stroke volumes (SVs) were computed from the differences in decompression diastolic and compression systolic volumes. Free-wall thickness was measured on the hearts at autopsy. Significantly greater CPPs were generated with the 4 min of untreated cardiac arrest. Progressive reductions in LV diastolic and SV and increases in LV free-wall thickness were documented with increasing duration of untreated VF. A stone heart was confirmed at autopsy in each animal that failed resuscitative efforts. Correlations with indicator dilution method and physical measurements at autopsy corresponded closely with the echocardiographic measurements. Progressive impairment in diastolic function terminates in a stone heart after prolonged intervals of cardiac arrest.